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2×10-4mol Span40, 10-4 mol CH，30mg PTX，水相介质为 10mL3%的吐温 80 溶液，
采用透析袋法测定包封率，当蔗糖与 Span40 的物质的量之比为 1：1 时，冻干效
果为 好，故选用蔗糖为冻干保护剂，冻干后的紫杉醇囊泡在贮存 6 个月的时间
内包封率没有明显变化，粒径略有增大，说明稳定性较好。 
2. 紫杉醇囊泡在大鼠体内的药动学参数研究，自制紫杉醇囊泡和紫杉醇注
射液的 t1/2β分别为 5.68 h 和 1.69h，前者是后者的 4.3 倍；AUC 分别为（9.28 ± 0.28）























Paclitaxel is an antineoplastic agent widely used in the treatment of advanced 
breast and ovarian cancer, it is currently formulated in a mixture of Cremophor EL 
(polyoxyethyleneglycerol triricinoleate 35) and dehydrated ethanol (1:1, v/v) for the 
intravenous infusion and lipsomes. However, Cremophor EL itself could be toxic and 
produce vasodilation, labored breathing, lethargy and hypotension when administered 
intravenously. A number of serious limitations exist with the use of phospholipids 
such as in vitro and in vivo instability. One alternative of phospholipids, the main 
constituents of liposomes, is the hydrated mixture of cholesterol and non-ionic 
surfactants such as sorbitan esters, alkyl esters or alkyl amides non-ionic surfactants. 
This type of vesicle formed from the above mixtures has been known as niosomes or 
non-ionic surfactant vesicles (NSVs). The low cost, greater stability, ease of storage 
and also large numbers of available vesicle forming non-ionic surfactants make these 
vesicles more attractive than liposomes for industrial production both in 
pharmaceutical and cosmetic applications. 
The following parts included in this paper: 
1. Preparation and opitimized of paclitaxel niosomes, measurement of 
encapsulation efficiency and preparation of lyophilized niosomes. The result is that 
the niosomes made by ethanol dropped method was more stability with little particle 
size. Using the orthogonal design to opitimize the formulation, the best one was 
comprised of 2×10-4mol Span40, 10-4 mol cholesterol and 30 mg paclitaxel with the 
hydration medium of 10mL 3% (v/v) Tween 80. Using the dialysis method to measure 
the encapsulation efficiency. The addition of sucrose as a lyoprotectant in the 
freeze-drying process increased the stability of the niosome particles. When added the 
same amount of substance of span 40 and sucrose, the lyophilized niosomes was best. 
Drug content of PTX-loaded niosomes did not change in 6 months, showing the high 















2. Study the pharmacokinetics of paclitaxel niosomes in rats. Niosomal 
formulations significantly changed the paclitaxel pharmacokinetic parameters in 
comparison with Taxol®, as expected. Considering the same intravenous injection 
dose, the values of t1/2β and AUC were found to be much higher for paclitaxel loaded 
in niosomes than those of Taxol®. The t1/2β of paclitaxel incorporated in niosomes 
was 5.68h compared to that of free paclitaxel in the Taxol ® formulation was1.69h. 
The former was almost 4.3 – fold of the letter. The AUC of paclitaxel niosomes was  
(9.28 ± 0.28) μg·h/mL compared to that of free paclitaxel in the Taxol ® formulation 
was (4.94 ± 0.67) μg·h/mL. The former was almost 1.9 – fold of the letter. The 
niosomes significantly increased the biological half-life of paclitaxel and half clear 
period after intravenous injection in rats. Furthermore, the clearance process appeared 
nonlinear pharmacokinetic characteristic in high dose (>15 mg/kg). 
3. Study tissue distribution of paclitaxel niosomes in rats. In liver and spleen, 
paclitaxel concentration in niosomes was significantly higher than that in Taxol ®. 
However, the paclitaxel concentration in heart and kidney was lower than that in 
Taxol® which indicated that the noisome may reduce the side effects. These results 
suggested that niosomes were distinctly localized in the liver and spleen tissues. 
 
















第一章  前言 
1 紫杉醇简介 
1.1 紫杉醇的发现 
 紫杉醇 早是从生长在美国和加拿大的太平洋紫杉(Taxus brevifolia Nutt.，短
叶红豆杉)的树皮中提取和纯化得到的，其化学结构是紫杉烷类中一种四环二萜
类化合物[1]。它主要是通过干预癌细胞的微管蛋白，停止细胞有丝分裂过程，中
断细胞的生长，促使癌细胞萎缩而发生凋亡。20 世纪 90 年代后期被誉为肿瘤治
疗中的重大突破，近 10 余年来被专家们称为 有效的广谱抗癌药之一。 









































































目前在临床 为常用的 taxol，由 6mg/mL 的紫杉醇混合于 Cremophore EL 与无
水乙醇(1∶1)媒介中，临用前将本品稀释于 0.9%氯化钠注射液或 5%葡萄糖注射
液 500mL 中，用非聚氯乙烯材料的输液瓶和输液管，并通过所连接的过滤器
（0.22µm 孔径）过滤后静脉滴注。Cremophor EL 虽能增加其水溶性, 使其更容
易通过血液输送至全身，但 Cremophor EL 会导致组织胺的释放，引起多种毒副
反应，如严重的过敏反应、中毒性肾脏损害、以轴索变性及脱髓鞘病变为特征的
神经毒性、心脏血管毒性等[11]。有研究[12-13]尝试用聚乙二醇作为助溶剂, 结果发
现新的混合物降低了抗肿瘤活性，因此 Cremophor EL 至今仍然作为紫杉醇的标
准助溶剂，后来有改进方法，即使用 Cremophor EL 与聚乙二醇的 1∶ 1 的混合
溶剂为载体。由于上述毒副反应，促使人们寻找一种提高或不影响治疗指数、降
低毒性反应、消除副反应, 有较高的靶向分布特性、工艺制作易控制的药物载体
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